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Phase Structure of the U(1) Lattce Gauge Higgs Model and Dynamics of Magnetic
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We propose and examine a method of quantum simulation of U(1) lattice gauge
Higgs model with asymmetric interactions by using a cold-atom system on an optical lattice (1,2,3
dimensions), which is described by the extended Bose Hubbard model with off-site density-density
interactions. After establishing the relation between these two models, we calculate the phase
diagram of this gauge model by Monte Carlo simulation, and map it onto the parameter space of the
atomic system. This information should be useful to perform experiments. We also study the time
development of the ?auge model by using Gross-Pitaevskii equation. The dynamics of electric fluxes
on one-dimensional lattice exhibits a dynamical version of the Schwinger mechanism.
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